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The present invention relates to fluid burners,
and more particularly to a rotary type burner
adapted for association with a boiler or furnace
and which may employ oil, gas, a combination
of oil and gas, or a colloidal medmm for fuel. -

It is the primary purpose of this invention to
provide a rotary type burner with means whereby
the fuel and combustion supportmg air will be
niixed in a,most thorough manner and then forced
toward the furnace in a definite flow pattern.

‘A further object of this invention is to. provide
a rotaryburner of the present type with air blow-
ing means effective to-cause all of the combustion-
supporting air to fiow in a definite pattern at all
times ‘irrespective of the air blower speed or the
capacity at which the burner is operating.

A more specific object of this invention is to
provide means for such a burner whereby the
combustion-supporting air may be forced without
any interference into the combustion chamber
thereof in a smooth, annular-shaped pattern with
the fuel medium being added to such air from a
plurality of nozzles disposed sybstantially.at rxght
angles to the direction of said air flow.

‘Anocther object of the present invention is to
provide a burner of the present type with a con-
struction which is such that fuel atomizing means
may be readﬂy removed ‘therefrom without ‘the
necessity of dlsmantlmg any portrons of the burn-
er-unit.

A still‘further object of-the present invention is
to prov1de -3 burner having an air blower with an
air- passageway to the furnace, which passage-
way is entirely Tree of all obstacles thereby to.ob-
tain ‘s -sinooth air ‘flow “whereby more drivmg
power, higher efficiency and better dlstnbution
are-obtained. .

With - the ‘above -and other objects in Yiew, as
will ‘hereinafter appear, -the invention comprises
the ‘devices, -combinations, and arrangements of
parts: heremafter set-‘forth and illustrated in the
accompanymg ‘drawings of a preferred .embodi-
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ment-of the invention, from which the several-fea-

tures of the ‘invention and the advantages at--
tained thereby-will-be readily understood by thoqe
skllled in the art.

‘I the accompanying-drawings - : ’

‘Fig. 1 represents a side elevatmn of a-rotary
type -oil burner-in which one form of’ the present
invention is incorporated.

-Fig. 2 represents a-side -elevation ‘of a rotary
type -oil ‘burner in -which -a ‘second form -of* ‘the.
present inventionis mcorporated :

“Pig, 3 represents a'front elevation of the device
diselosed “in Fig. 1.

i
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Fxg 4 represents a fop plan view of portion of
the dev1ce disclosed in Fig. 3.

Fig. 5 ‘represents a-partial front elevation of the
device ‘disclosed in Fig. 2.

Fig. 6 is an enlarged section taken substantially
glong line 6—6 of Fig. 3.

Fig. 7 is an enlarged section taken substantially
alons line 7-—1 of Fig. 5.

‘Burners of the present type are primarily adapt-
ed to use as a fuel natural gas, liquid oil, or a com-
bination of hoth. However, whenever a liquid
fuel such as oil is used, it has been found most,
efficient to atomize such a liquid very thoroughiy
before igniting the same. Steam under pressure
hasbeen found a most efficient and cheap medium
for such atom1zat10n and the present 1nvent10n
contemplates the use of such a medium, but it is
to be understood that other gaseous mediums un-
der pressure could also be employed.

A rotary type burner which is particularly
adapted for hurning liquid oil is ilustrated in
Figs. 1 and 3 of the present drawings. Referring
particularly to Figs.1 and 3, one form of the pres-
enit invention is 1ncorporated in a burner unit
comprising, g substantially cylindrical casing 10
which is adapted to be connected with a furnace
or hailer unit (neither of which is-herein shown)

asat 10’. A journal box Il is rigidly secured with-
in the central portion of casing (0 by means of
spider- legs 12 “which project radially from said
journal box to be secured by means of bolts -3
to an annular flange portion 14 of said casing,
This journal box I1 is cored as at points 15 thereby
to form a hollow jacket for receiving circulating
cooling water which may gain entrance into said
jacket by means ofan aperture {6 provided-in- the
bottom of said jacket. - A water overflow aperture
1 'is provided in the top portion of -the jacket.
The journal box is hollow and is provided at its
oppoSite end portions with openings which are
adapted ‘to recéive spaced ball bearing members
8 and 19 in which is rotatably journaled, coaxially
of‘said casing 19, a tubular shaft 20. A tubular
spacer member 2l functions, in conJunctron with
elements 22 and 23, to retain the bearings 18 and
{8-in their prover positions. The spacer-21 has
formed thereabout an annular groove 24 adapted -
for-the receipt of an oil slinger 25 which projects
downwardly into a hollow portion 26 of the jacket,
which portmn functions as an oil sump. Oil may
be added to-this sump through a conduit 21 which
is-connected to the jacket as at 28.

Mounted upon the rearward portion of jacket
t}-is a-housing 29 secured to said jacket by means

5 of-a-plurality-of bolts 38, only one of which is dis-




3
closed herein. Disposed within and coaxially
of the tubular shaft 28 is a second tubular shaft
or steam conduit 31 which at its rear end is welded
at 32 to a sleeve member 33 which in turn is force-
fitted into the shaft 28 and secured to a hollow
plug 34 by means of a radially disposed pin 35.
The hollow plug 34 extends out of the shaft 20 to

be rotatable within a bushing 38 carried-rigidly:

within the housing 29. The forward end of the

conduit 31 is welded, -or otherwise suitably se~
cured, to a circular spider 37 which is force-
This spider 37, in’ con=
junction with the sleeve 33, secures shaft 20 and

fitted into the shaft 20.
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insulator thereby -to prevent the heat of the
steam from. being transferred to the bearings
{8 and 9. As the steam sometimes enters the
burner in a -super-heated condition, it is im-
portant that the bearings be so protected. .

Mounted on the forward portion of the shaft
28, and rigidly. welded thereto as at 49, is a ring
80:-t0 which-is secured, by means of bolt's 54 (only
one of which is herein shown), a rotary burner
head. This burner head comprises a hollow disk-
like manifold casing, designated generally as 52, -

* ~“which has & diameter substantially less than that

conduit 34 together as a unit. Threaded upon the ..

forward end of the conduit 31 is a nozzle.38 whose:,
cone-shaped aperture 38 communicates: directly:
-Radial . .
apertures 48, 43 are provided in said nozzle 38
thereby to communicate with that space: pro-:

with the hoilow portion of the conduit 31.

vided between the rotary shaft 20 and the conduit
3.

The housmg member 28 is normally connectedr

. with two separate sources “of fluid supply under
pressure. In the presentcase.these separate sup-
plies- contain liquid. oil and steam respectively.
Oil is introduced into a hollow portion 41 of the
housing through a conduit 42, and then this oil
passes into the plug 34 after ﬁrst passing through
a filter screen 43 which.is secured over one end
of the bushmg '36. A radial bore 44, 1ead1ng from
the hollow portlon of .the plug 34 to a milled
groove 45 formed longitudinally of the sleeve; 33,
leads the oil into the space provided between
the .conduit. 31 and. the shaft 20. This oil, still
under pressure, is thus forced between the legs
of the spider 37 and into the nozzle cone 39

through the. medium of the radlal ports 40, 40

provided-in said nozzle.

Steam, under a- pressure- hlgher than that

which is provided. for.the oil, gains entrance into

the housing 28 by means of a conduit 46 and then
passes into the- conduit 31 by way of a milled

slob. 47. formed ‘longitudinally in the sleeve 33.
This slot 87 communicates with the hollow por-
tron of conduit 31 through a passage ‘which is left
opent due to the fact that the conduit 31 is spaced
from the forward end of the plug 34. Thus, the
steam -travels axially through the conduit-3f to
be dlscharged through the conical opening . 39 of

the nozzle 38. As the steam thus passes through_ z
this- conlcal opemng it is thoroughly mixed with

tne 0il issuing into said opening by way. of the

bores 48, 48 and, therefore, the nozzle 38 func-.

trons to atomize the oil thoroughly before dlS-
chargmg the same. . ‘
Spaced between the rearward end portlon of.

the shaft 28 and the housing 29 is a grooved-

labyrinth bushing 48 which functions as a barrier
for preventing the oil from escaping out of its
normal path. Steam entering into the housing
29 finds its way into grooves 48’ of the labyrinth
48, between the labyrinth and the shaft 20, and
therein condenses thus to function as a barrier
for the. oil.
housmg under a pressure higher than that pro-
vided for the 011 will thus effectively prevent any
oil escaping through the labyrinth 48,

By thus introducing the steam into the housmg
29 about the oil conducting plug 34 and then fore-
ing the same-axially of the conduit 31, two desir-

ous results are accomplished. First, as above dis--
closed, the steam functions in the labyrinth 48 as:

an-oil barrier, and secondly, the oil by surround-
ing the steam throughout the major portion of
the-conduit 3{, functions as an-effective .heat

The steam, being forced into the

15

> -of the casing 10 thereby to form an annular air

passage . therebetween. . This head or casing is
mounted. coax1ally of the shaft 20 and is provided
with 'a. cylindrical: mmixing chamber -83 which is
formed concentrically of the head member. More

specifically, this head comprises a rearward cir-
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cular.'wall 54 upon which is mounted a forward
wall 55 by means of bolts 55°.

The. spacing. provided between -these walls 54
and 55 forms the above noted .mixing chamber.
83. Referring ‘particularly to Figs. 1, 3 and 6, the
fmward Wall 55 of the.rotary head has prov1ded
thereon a series’of bosses 56 which are. equldls-.
tantly . spaced from the center of the’ head and
which are disposed in the same angular dlrectlon
Each. of theése bosses is. prowded with an aper-:
ture B1. into which is. ‘threaded ‘a nozzle element
58 contalmng an orificé 59 Wthh communicates- -
with.the’ m1x1ng chamber 53, Referring partlcu—"
larly t6 Figs. 4 and 6, it.is t0.be undetstood that
each of these nozzles is dlsposed upon the wall 55
50 a§ to form an acife angle therewith and to be

rdlsposed substantlally tangentially of the wall

65, Thus, the atomized oil which is ejected from’

the nozzle 38 is forced into the chamber 53 and-
out of each’ of the orifices 59 at an angle siich
that the hesd 52 will rotate in & counterclockwise

) direction urder the reaction force of said jets.

It is to be understood that such rotation of the
??ad w111 carry with it the shaft 20 and condult;

Prov1ded on. the ﬂanged penphery of the wall
member 55 area plurahty of fan blades 60 which
are disposed in a manner such that when rotated,.
a blast of air will be caused to flow axially of said.
casmg IO and in a direction towards the furnace
to whlch the .casing is secured.. At the rearward.
end of the casing 10 is disposed an air metering
unit or register 61. which forms. no ‘part -of the -
present ‘invention ‘and is nof herein disclosed in:
detall It is.sufficient to say that this metermg,
uhit or a,1r register functions to vary the quantity
of air which the fan blades 60 may draw into the
casmg

" The present burner is adapted to be secured to.
a_furnace. or. boiler by means of a flange 18’ and
the air blast caused by the fan blades 60 is forced-
in & direction towards sald furnace in an annular
shaped -path due to the presence of the rotary
head axially disposed within the casing 10. Thus,
the nozzles 58 are: disposed entlrely on the lee-
ward side of the rotary head and at points com-
pletely within the air-stream annulus Referring-
particularly to Fig. 3, the atomized oil ‘projects.
out. of each nozzle in a.path indicated by pat~
tern lines 62.." Thus, the ;jet from each nozzle-is

] prOJected into the air stream from a direction:

70

substantially at right angles to the direction of
flow:thereof, and by this action the atomized oil -
becomes. thoroughly mixed with the air to the end.
that a most efficient - combustlon mixture is.
formed.. Furthermore, as-the. nozzles themselves’

5 do not project into the air stream a-most -de~.
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si¢able: air: stream is:

fo¥e; rio smdue turbuletice is: ‘set ‘up which* would.
otherw1s ‘distrb the annular air'path: -There-
L more- drlvmg power* is* obtamed from' the
potentlal energy of‘the- 1n1t1al -flitid pressure, for
the reason:that there are nov pliysical’ obstacles

in the blrner: ‘opening to offer- resistance to' the*

air -flow being chscharged from’the fan; sueh as

Would\be the case/with* exxstlng types of reaction:

barners ‘where’ apertured spokes are used ‘asidriv-

streams&mmedlately in‘front of s fan. :
- The*present construction: mamtams the h1gh-
er-efficiénicy from the- agltatlve and‘mixing- tur-

bulénce-of the fuel and’ air’ by causing-all the air
and‘the’atomized fiel to flow away from’ the fan'

in’ o' définite ‘pattern: at all‘times, irrespective of

the fan speed or the capacity-at which the burner.
is" operating. Furthermore; all' of the air for-

combustion is- discharged’ around and at sub-
stantlally rlght ‘angles to the streams-of atomized
fiél’ beihg discharged from - the orifices or tips.
By thé orifices or tips
circular centerline at the periphery of the hol-
low ‘revolving m#nifold ‘disk” and at substantially
nght anglés: to* and- withinn the air pattern, a
definite fuel and‘air‘pattérn are maintained at
all timeés ‘over the entire capacity range of the
biirner. - This: permits a very. great turn-down
ratio of the burnér capacity: The scrubbing ac-
tlon of the revolving' fuel  streams within the
hollow ‘cylinder of* the air pattern will effect a
very des1rable and v1olent mixing agitation with-
in-a fixed zone:

It is also to be understood that by forming the
ﬂu1d dlstrlbutmg head 52 as a hollow disk and
p051t10n1ng said” disk’ tangentially of the air
stream, it'is thereby subJected to the heat radiat-
ing- from the® burning - gases. The- disk will,
therefore; funétion’ with: regenerative and. re-
cuperatwe characterlstlcs thereby to effect great-
ef pré-gtomizing efficiéncy within the disk’ mani=

'formed haying: no- inter--
fering elements progectlng tHereifi and, there=-

s’ and“are- distributéd - within the- air-

“héing located on the same’

5

6
Huremovab}y Sebure the valve Pox: upon thehous—
ingt 29% :
M unted withih: and coax1ally of“tHe" covxdult:
72+is-a- secondary” condult 15“which“is-carried at:
the* forward: portlon of the conduit 72 by- means’
of a rozzle” 16~ thevforward portion-of whieh*is-
force-fittéd within-tHe furnace end ‘of-the ‘con--
dmt 127 - THe'forward -portion-of tie conduit 15°

‘1s threaded 1nto the hollow rearward portlon of :
: o -

15¢

20°

30~

s
3

<

fold. " Tn ofdeér to prevent too much heat from -

radiating into tHé disk manifold there is pro-
vided upon the outer wall 55 an insulating plate’
63 'which is"spated from the -wall 55° by means of
pins 63 and sectiréd theréto ‘by a screw 64.  The
dead air spacebetween the plate 63 and wall 55
functions. to: limit the amount of rad1ant heat
received vmthln the mamfold

in"that type of rotary burner whlch employs oil
and'sas as a fuel'and’stéatm’as an atomizing me-
dittm for the oil; Figs. 2; b and™7 illustrate such
aiburner construétion.

Referring particularly to Fig. 2, it is to e un—
derstood that this second burner constriction is
similar’ to that' of the first: in“so far as the gen-
eral construction of the casing, journal box; and
rotary sHaft are concerned. Therefore, the simi-
lar correspondlng parts of the two burners have
been similarly numbered. The following descrip-
tion, - therefore; will concern- itself- only with

those parts of the second-burner which-are dif--

ferent from those of the first burner.

45
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end of the coqdulu 12‘*andA
seculed t0 the condiit’ by means of a ‘set-serew’
79 THe dbove- noted’shaft 2§ conduit 712, and"
conduit: 18 are all- dlsposed in -concentric rela--
Al orw ‘with éaeh other and- coax1ally of ‘the-casing:
g The rear- portlon of' the- conduit, 12 is- o+
teitably received within' a- bushing 8§ which™ is
rzgldly carried: by thé- valve: box' 713, A“second’
bushmg 81 is also carued by-thé valve box’ 13;
and it ig" adapted  to' have rotatably mounted
therein a hollow plug'mémber 82 whose forward
portion’ extends into the slééve 1§ ar~d is r1g1dly

i zeéured-theréin by‘means of a‘cross pin: 83, From

tHe- above descrlptmn' tig-to° e understood that'
thé shaft 28 the condmts 1278nd 15 the sleeye”
78, the nozile T8: and’ the plug’ 82 all are rigidly
secured’ togethe1 and therefore ‘are- rotatable as
a unit.

The rear portlon ‘6f the valve box 13 is adapted :
to be- connectcd ‘t05 Source’ of! 11qu1d oil supply,
not herein-showh; This of Under pressure en-
ters-the valve hox 18 through a p1pe 84" and then
fows through the hollow plig 82 after first pass~
ing through an oil filtér’ 85 disposed" within" a
hollow portion 86 of? ‘thevalve box 13, This filter
85 1% carried by thé’ bushlng g A 1ad1ally dis-
posed: ape1tur° 87¢ perm1ts the oil to flow from
the plug 82 through-a m111ed ‘slot 18 provided
in the sléeve 78;-and”ifito” an’ annular passage
provided- ‘between the condits~72" and 5. :

The steam for- atomlzmg this oil gaing en=
tianée into the’ valve box*18-by way of-a pipe 88:
THis steain flows* 1nto tHe hollow conduis 15 by
way of o milled slot -89 providéd: lonwtudmally :
of the sleeve 187 Thus the steam is-delivered
ax1ally of the’ condmt 15" and is ‘complet iely sur-
rounded” throtighout & msjor portlon of its pas~

‘sage by the oil which acts as an 1nsalator and

prevents the heat: from the high-préssure steam
from’ being conducted’ to the various: relatively
moving elements of the burner unit,

Gas under pi ‘éssure is déliversd into the hollow

5 portion  of the housing- 29 through a pive 49,

From-the holldw ‘portion- gi of the housmg 25
the: gas will” fiow forwardly to enter the passage
provided betwéen the shaft 20 and the conduit
1% thereby to:surround:both the steam and oil
passageways.

Rigidly mounted:upon the shaft 28, at the fur- -
nace: end . thereof, is-a rotary’ fluid-distributing
head- generally- designated: by the numeral 92,

.. This head 82. comprises ‘a-back wall' member 93

-Carried rigidly within the opposed: hollow end’"

portions of the tubular’ shaft 20 are a pair of
spaced spider members 10°and T{ in which in furn
is. mounted a. hollow conduit shaft.12, 'The rear
end portlon of ‘the conduit 72- extends beyond:
thé confines: of the ‘shaft. 20-and-into-the hollow
portion of. ‘the - hous:lng 29 which:is secured by’
means of bolts:30:t0 the:journal:box I - Secured.
in.turn:on thisholsing 2% is:a valve Hox T3, Bolts

70

75

'b01 ta

in- the form of a cylindrical -disk which is se-

cured by means of bolts 84 to a ring 85 welded .
upon ‘the. furnace end of the shaft 28, A baffle:
platé 8% having an. annular penpheral portion.
07 is.carfieg upcn the back wall- member 83 by
88, As'may be seen from Fig. 2, the bafile
plate 25 is mountead concentncally W1’fb1n the.
casing | 6 and 1ts peripheral portion 8% has a-
diameter substantlally 1éss than.that of the cas- -
ing 12 thereby to fortn therewith an annular air
passageway. Extending outwardly and rad1a11y~
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ifrom the peripheral portion 87 is-a .plurality .of -

fan blades 99 which are designed to force- air
axially of the casing 10, past the fluid- dlstrxbut-
ing head 92, and toward the furnace. _Moun_ted
upon the furnace side of the bafile plate §§ is a
disk (00 which - forms with the baffle 96 a cylin-
drical manifold 101." The screws 102 secure the
disk 100 against the bafile 96. Formed about the
face of the disk 108 .adjacent the periphery
thereof are a plurahty of projecting bosses 103
each of which is- arvgularly disposed relative to
the face of the dlSk 100 at points equidistantly
spaced from the center of the disk.  Provided in
each one of these bosses is. a nozzle 104 having

an. orifice 185 which is substantmlly disposed at.

an -acute angle relative to the face of the disk
180. Mounted upon the face of the disk 100, by
means of pins 106, is an insulating plate 107.
This plate is adapted to be spaced from the disk
100 thereby to provide an air space therebetween
for the purpose of preventing too much radial
heat from the furnace from being absorbed by
the fluids within the head 92.

‘Referring particularly to Fig. 2, it is to be un-
derstood that the head 82 essentially comprises
a stepped hollow disk disposed coaxially of and
mounted for rotation within the casing 18. The
disk 100, projecting outwardly from the nozzle-
containing portion of the.peripheral portion 81,
forms at the junction of these two elements a
step, and the bafile plate 96 thus forms a pair of
axially spaced cylindrical manifold cavities {8t
and. 108, of which each cavity is disposed within
a respective stepped portion of the head or disk.

Provided between the disk 96 and the back wall
83 is a manifold chamber (08 which is substan-
tially of circular shape and which is disposed co-
axially of the casing 108, Communicating with
this manifold {08 are a plurality of orifices 109

each of which is provided within the face of the <

disk 86 at points equidistant from the center of
the casing {8. Each of these orifices is disposed
in parallelism with the orifices {05 which are
provided in the nozzles 103. Fluids, issuing
under pressure from the orifices 105. and (089,
cause, by reaction against the head 92, the ro-
tation of the entire head 92 about the axis of
a casing (0. . This rotation will be effective to
force air axially of the casing 10 by means of
the fan blades 99.

The gas which is conducted f’through the pas-

10
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sageway formed by the tube 20 and the conduit -

12 will issue into the manifold {88 under pressure
and, therefore, find its way out of the orifices (09
thereby to rotate the head 82 and at the same
time be discharged substantially at right angles

into the path of the air which is forced through -

the casing 108. The oil following along the pas-
sage defined by the spaced conduits 72 and 75
will pass about the rearward portion of the noz-
zle 76 and thus be inwardly and radially dis-
charged into a conical portion 110 of the nozzle
by way of a plurality of radially disposed bores
1t formed in the nozzle 16. The atomizing
steam forces its way through the conduit 75 to
be discharged into the manifold 181 by way of
the conical passageway 1108 provided in the noz-
zle 16. Thus it is to be understood that the oil
and steam will be thrown into violent contact
with each other within the conical passageway

118 to the end that steam will be effective to

atomize the oil as the latter is being discharged
into the manifold 101.. The atomized oil will
then issue from each of the orifices 105 and by

55
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jet reaction rotate, in cooperation with the gases,» o

issuing from orifices {09, the head 92,

Referring particularly 'to Fig. 7; it-is to be un-_,f

derstood that both the gas and the .atomized oil-

. are discharged-into the annular shaped air pat-:""
" tern from orifices disposed. substantially at_right

angles to the direction of flow of air, thus. to, ef--

fect a complete m1xture of oil, gas and air:

D1sposed axially of the nozzle 16 is a relatﬁ'ely,

short hollow tube [ i2 formed with, an-enlarged

head- portion. 113 which is. secured w1th1n Jboth:
the plate 1087 and the. disk.100. Located between-z

the plate 107 and. the disk 100 and w1th1n the. :

head 113 are .a plurality of radial bores ri4, 114,

which. commumcate with the hollow- portlon of .
the tube for the purpose of delivering steam.be=:
tween the plate 107 and the disk 100: This steam_
functions -as -an insulator-to the extent :that it
will limit the amount of radiant heat. trans--.
ferred from the combustion chamber of: theﬂfur-,

nace to the fluid- distributing. mamfold

~From. the above description: it is to be under-;
stood that the present fluid- dlstrlbutmg head-.
substantially comprises a -disk-like head having'

a. pair of axially : spaced cylmdncal ‘manifold:-

cavities 181 and {08 separated by means of the ;

pafle plate. 88; said manifold cavities being.in.
communication with a respective onhe of-the fluid: -

conduits formed by .the - concentrically - spaced.

tubes 72 and 15, and the shaft 20.- Each of these.: -

manifold cavities has in communication there-

with a separate.group of fluid-atomizing nogzzles :
carried by the leeward or furnace side of the disk:

for the purpose of discharging therefrom jets of

fluid which will, by reactlon effect a: rotatlon ofj

the disk.

It is to be further understood that F1g 2 dxs-, :
closes only a preferred form of a‘dual mamfold

construction and that the specific -form: .of this-

i construction could be modified without going out-. -

side the confines of -the present. invention..- For:

example,

the present  fluid-distributing - head
could be considered as a pair of hollow cylindrical

shells disposed :adjacent each other and being co-.;
axially mounted upon.shaft 20 for rotatlon there- .

with.

Also provided on valve box 73 is a’ scavengmg:, 5

valve I 18 which, when opened along with the by-:

pass valve 115, permits steam to pass, by way.of
bore 1#9, through all of the gas and oil passage-::
ways for the purpose of cleaning the same pre-:

paratory to shutting down the burner unit. ::

‘Referring to Fig. 1, the housing member 29 is,

like the valve box 13, provided with a scavenging
-valve 128 which, when opened, permits steam to

enter through-a bore 121, into the oil passageways '’

for the -purpose of cleanmg the same.:
I clalm

1. In.a fluid burner of the type described hav-
.ing a cylindrical casing adapted to be connected
to a furnace, a conduit connected-to a source of .-
fluid under pressure and extendmg into said cas-..
ing, and means to force an air blast axially of -

said casing toward said furnace; the improve-,

ment which consists in the provision of a fluid-"

d1str1but1ng means {or atom1z1ng and discharg-:

ing said fluid into said air blast, said fuid-dis-:-

tributing means comprising a: cylmdrlcal mem-

ber disposed.coaxially of and within said casing; -

said member having a diameter substantially less.-

than that of said casing, thereby to force said air:

‘blast to. flow in an annular pattern, a shaft
mounted for rotation coaxially of said member,
& plurality of nozzles carried by said ‘member"’
and disposed entirely behind the leeward: side of -
said “member, each. of said nozzles: formmg an -
.acute angle with the leeward:side of:said. mem-
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“iperisoithat ~the TAuid-dssuing “theréfrom under
pressureswill: prodnce by: reactlon .the rotatlon of
ssaid:shaft. . .
i 2.In, a, ﬂuld burner of; the type described ‘hav-

.inga- uyhndmcal casing adapted: to e connected

»$0-a.furnace,-a conduit-extending into:said casing
~and, connected to-a source of fluid under.pressure,
and means 40 force an. air blast -axially of said
-casing 1teward said Iumace the -improvement
.which -consists -in ; the ; provision’ of - a - fluid-dis-
tributing .means:for -atomizing ‘and- discharging
-said fluid into said-air blast; said fluid-distributing
~Means: ~comprising, - a,- disk : :disposed : .coaxially -of
and mounted for rotatlon w1th1n said casing and
havmg -a- diameter: substa.nmally lesssthan -that
of .Sadd - casmg, said disk ‘having :a cylindrical
ma,n;fold concentrlrcally.,dlsposed therein,: means
.eonnecting-said manifeld: with.-said- conduit,-and
-aplurality. of fivid-atomizing nozzles carried upon

sthedeeward face of said disk and-communicating

_with-said manifeold, each: nozzle. forming ‘an acute
~-angle:with the.leeward-side: of -said: disk: so that
~the-fluid -issuing - therefrom .under pressure will
.produce by.reactionithe robation of said: disk. -

- =3.-In a fluid:burner of the type described hav-:,

.in a.zcylmdrlcal casing adapted to-be connected
to.arfurnace, a. pair-of conduits each connected
to-a.separate supply- of fluid- under-pressure: and
,:extendiing into said.casing,-and.means-to force

.an_airblast axially ofrsaid casing toward -said ;;

«furnace; the:improvement .whieh- consists inthe
.provision.of:a fiuid distributing meansfor atomiz-
.Ing-and-discharging said-fluids into said-air blast,
-said-fluid-distributing means -comprising, a-disk

disposed coaxially of and mounted for:retation :

Wwithin -said -casing,.said -disk -having a diameter
:substantially less-than.that .of said casing, and
‘having -a .cylindrical -manifold cavity concen-
.trically -disposed therein, means-connecting -said
~manifold .cavity-with-each-of:said-:econduits,-and
-8.plurality of-fluid-atomizing nozzles carried upon
.the leeward.face-of said-disk-and communicating
with.said -manifeld -eavity; -each mezzle -forming
-an aclte.angleswith the.leeward -side of-said- disk

so-that .the fluids.issuing:therefrom under pres-;

sure .will produce by:reaction the rotation:of-said
,dlsk :

" 4. A fluid burner compmsmg a cylmdrical casing
‘adapted .to.be connectedto.a furnace, a conduit

connected.to-a souree of -fiuid fuel underipressure !

and -extending -into said -casing, -a fluid fuel-
dlstrlbutmg device-ineluding g -hollow disk ‘dis-
,posed .coaxially of and mounted.for rotation with-
in.said -casing, -the -diameter -of .sgid - disk being

substantially-less-than:that:of said casing, means 53

connecting. said.conduit -with--the-hellow interior
of -said; disk, .a -plurality-of . fiuid ifuel-discharging
nozzles. communlcatlng with the:hollow rinterior
of.and catried upon the furnace side:of. sdid-disk,
.each nozzle -being -disposed substantially at an
acute angle with the leeward side of .saifl disk
so that the-fluid -fuel issuing therefrom will bio-
duce by reaction the rotation -of said disk, and
a.plurality of fan-bladesradiating outwardly from
and being carried -by -said. disk for drawing -air
axially into.said casmg pasu said dISk and toward
said furnace.

‘5. .A fluid-burner ‘comprising-a, cyhndrlcal ras-
ing.adapted to he-connected to-a-furnace,a ¢ylin-
drical conduit .extending axially into sdid casiig
and -eonnected to a source:o6f fliid fuel uhder
pressure, -a ‘fluid fuel-distributing -devicde -includ-
ing a -hollow :disk mnounted- for rotation “within
said . casing 'an#l- coaxially ‘of -sHid conduit, said
conduit:heing in communication with the iterior ~
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of- $aid holtow'disk, the diameter of sald hollow
'dlsk bemg substantlally less -than® that of  said

'~‘casmg, ig} plurallty of fan blades carrigd by said
“hollow d1sk> for drawmg -air ax1a11y into said cas-

“ing>and-pastsaid disk, -and a plurality of “Auid
{ozzles ¢ carried upon “the leeward “side of ‘said
disk and commumcatlng with*the hollow interior
“tHere6f, ~égeh! of :54id" nozzlés ‘being disposed ad-
Jacent the penphery 0f said disk to form an acute
&le With: the'lééward side thereof so-that the
fuél issuing “therefrom  under pressure “will
1preduce by reactlcn the’ rotation of said diskand
a4t thesdme “time ‘will - be dir ected into the path

-Loftthe Air-blast:

6.°Al figid! burner 'compmsmg, 3 cylindrical cas-
“ingradapted to'be cénnected to a furnace, a eylin-
1cal con‘dult extendmg -axially 1nto sa1d casmg

ng and coamally of sald conduit, said condult
-Being in'communication with the interior of sald
ihollow disk, the ‘diameter of said hollow disk be-
iR abstantially less than that ‘of said ¢asing,
a‘plurality of fan bldades radiating outwar dly from
‘the periphéry of said Hollow disk for drawmg
l‘f'alr gxially finto sdid casing and past said disk,
Sa,-plurslity of -Auid ‘fuel-discharging nozzles
rriéd ugon the leeward side of and ad;acent
“the: perxphery of said disk-and communicating
With the Héllow ‘interior ‘thereof, each ‘of said
nozzles being carried’ equldlstantly from the disk
-aXis and béing disposed-substantially ta,ngentlally
-6f'the’ difk and forming an acute angle with the
deeward side thereof so that the fluid fuel issuing
‘fhéreffom inder pressure-will produce by’ reactmn
fherotation of’said disk.

M Inve Huid: burner of the type descrlbed hav-
g ‘e ‘cylindrical casing adapted to be connected
“to'asfurndce, a conduit: extending into said casmg
and connected to a source of fluid under pressure,
‘and niedns ‘to ‘force an air blast axially of said
ing ‘foward - sald ‘furriace; ‘the 1mpr0vement
i¢h "éonsists “in the provision of a fluid~ dlS-
trlbutmg ‘means for atomlzlng and’ dlschargmg
‘said fidid into sald air blast said ﬁuld distributing
‘Feans” comprlsmg a “disk dTSposed coaxially of
angd rnounted for rotafion ‘within said éasing and
‘Having ‘a- diameéter substa.ntlally less than that of

y ‘$did-édsing, ‘said disk having a cyhndncal hani-

"fold cav1ty concentrlcally formed therein, a
prlmary ﬁuld atomlzmg nozzle in communication
«w1th sald conduit and said manifold cavity, said
mary atom1z1ng nozzle being disposed axially
sald ‘disk, and a plurahty of secondary fluid-
k2 m1zmg nozzles formed in- the leeward face of
said-disk in commumcanon with said eavity, each
secondary nozzle ‘forming substantlally an ‘acute
angle w1th the ‘furngce side of said disk so that
the ﬁuld issuing ‘theréfrom under pressure will
produce by reéaction the rotation of said dlSk
8. “AfAuid burner comprisihg, a cylindrical cas-
1ng ad«pted to'be connected to'a furnace, a tubu-
X hatt dlsposed coaxmlly of and mounted for

) jsle}
one‘end of 'sald shaft ‘the diameter of said dlsk
bemg substantlally less than that of sa1d casmg,

cohcentrlcally ‘formed ‘therein and opening into
the uubular nortlon of sald shaft a plurallty of

Tihg \inth <aidcav1ty, each nozzle bemg dlsposed
> piibstantially At fan ‘actite ‘angle with the furnace
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- side of said disk, a conduit connected to a source
‘of fluid fuel under pressure and being in direct
. communication with the tubular portion of said
" shaft, and a plurality of fan blades radiating out-
'waldly from and being ‘carried by said-disk. for
- drawing air axially infto said casing past-said
disk .and toward said furnace. .

9. A fluid burner comprising, a cylindrical cas—
ing adapted to be connected to a furnace, a tubu-

qut

lar shaft disposed coaxially of and mounted for. .

rotation within said casing, a fluid fuel-distrib-
uting disk disposed coxmlly of and secured upon
one end of said shaft, the diameter of said disk
being substantially less than that of said casing,
said- disk having a cylindrical manifeld cavity
concentrically formed therein and communicat-
ing directly with the tubular portion of said shaft,
“a . plurality of fluid fuel-discharging nozzles
formed entirely upon the furnace side of said disk
and communicating with said cavity, each nozzle
being disposed substantially at an acute angle
with the furnace side of said disk, means con-
nected to two separate supplies of fluid under
pressure and extending into said tubular shaft
for- delivering said separate supplies to the vicin-
ity of said disk, a fluid-mixing nozzle disposed
within said tubular shaft for mixing said two
fluids and discharging the same axially into said
.cavity, and a plurality of fan blades radiating
outwardly from and carried by said disk  for
drawing air axially into said casing past said
disk and toward said furnace.

10. A fluid burner comprising, a cylmdrlca.l cas-
ing adapted to be connected to g furnace, a tubu-
lar shaft disposed coaxially of and mounted for
rotation within said casing, a fluid fuel-distribut-
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ing disk disposed coaxially of and secured upon

one end of said shaft, the diameter of said disk
being substantially less than that of said casing,
said disk having 'a cylindrical manifold cavity
concentrically formed therein and communicat-
ing directly with the tubular portion . of said
shaft, a plurality of fluid fuel-discharging nozzles
" disposed entirely within a cylinder defined by the
periphery of said disk and upon the furnace side
of said disk; each of said nozzles disposed sub-
stantially at an acute angle with the furnace side
of said disk-and being in communication with
said manifold cavity, means connected to separate
supplies of fluid under pressure and extending
into said tubular shaft for delivering 'said sepa-
rate supplies to the vicinity of said disk, means
contained within said tubular shaft for mixing
said fluid supplies and directing the mixture
axially info said manifold cavity, and fan blades
radiating outwardly from and carried by.said
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shaft .for drawing air axially into said casing .

past said disk and toward said furnace. .

11. A fluid burner comprising a cylindrical cas-
ing adapted to be connected to a furnace, a tubu-
Jar shaft disposed- coaxially of and mounted for
rotation within said casing, a fluid fuel-distribut-
ing disk disposed coaxially of and secured upon
one end of said shaft, the diameter of said disk
being substantially less than that of said casing,
said disk having a cylindrical manifold cavity
formed therein and communicating directly with
the tubular portions of said shaft, a -plurality
of fan blades radiating outwardly from and being
secured to the periphery of said disks for drawing
air axially of said casing past said disk -and to-
ward said furnace, means connected to separate
supplies . of fluid -under pressure and extending
into .said. tubular shaft for delivering said sepa-
rate supplies to the vicinity of said disk, means
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confained: within said -tubular shaft. for-mixing -
said fluid supplies: and : directing ' the .mixture
axially into said manifold cavity, and'a. pluxahty
of fluid fuel-discharging nozzles carried upon the

‘leeward-side ‘and communicating with the -mani-

fold cavity of said disk, each nozzle being located
equidistantly from the disk axis and: being dis~
posed substantially at an acute angle with the

leeward side of said disk so that fluid issuing.
“therefrom. under pressure will produce by reac—

tion rotation of said disk and said shaft.

-12, In'a fluid burner of the type descnbed ‘hav-
ing a cylindrical casmg adapted to be connected
to & furnace, a pair of conduits each connected
to a separate supply of fluid urider pressure and
extending into said casing, and means to foree an

-air blast axially of said casing toward said fur-

nace; the improvement which consists in the pro-
vision' of a fluid-distributing means for atomizing’
and discharging said fluid info said -air. blast,
said- fluid distributing means comprising, ‘a hol-
low disk disposed coaxially of and mounted for
rotation within said casing;-said disk having-a
diameter substantially less than that of said cas-
ing; a bafe plate disposed within and concen- .
trically -of said hollow disk thereby to form a

pair of axially spaced cylindrical manifold cav-
ities, means connecting each- of said conduits with

‘a respective one of said cavities, and a plurality

of fluid-atomizing nozzles carried by said disk-
in the area of the periphery thereof, each of ‘said
cavities being in direct communication with ‘cer-
tain of said nozzles so that the fluid issuing there-

from will produce by reactlon the rotatlon of :

said disk.’ :

13, In g fluid burner of the type deseribed hav-
ing a cylindrical casing adapted to be connected
to a furnace; a pair of conduits each connected
to- separate supply of fluid under pressure and
extending into said casing; and means to force
an air blast axially of said casing toward said
furnace; the improvement which consists in -the
provision of a fluid-distributing means for atom-
izing and discharging- said fluids into said -air -
blast, said fluid-distributing means comprlsmg,'
o ‘hollow-disk disposed coaxially of and mounted
for rotation within said casing, said disk having
a -diameter substantially less than that of said
casing, a bafile' plate disposed within and econ-
centrically of said hollow disk thereby to form .
a-pair of axially spaced e¢ylindrical manifold
cavities, means connecting each of said conduits
with a respective one ‘of said cavities, and two-
groups of fluid-atomizing nozzles carried by the
leeward side- of: said disk, each group of sald
nozzles. being in communication with a respectwe
one of said cavities, and.each nozzle bemg dis-
posed substantially at an scute angle with" the
leeward side:of said disk so that the ﬂmd issuing
therefrom will’ produce by reaction rotatlon of
said disk. :

14. In a fluid burner of the tyne described hav-
ing a cylindrical:casing adavted- to be connected
to.a furnace, a pair of conduits each connected

0 to a separate supply of fluid under pressire and

extending into said casing, and means to force -
an air blast axially of said casing towards said
furnace; the improvement which consists in the
provi.sion ‘of a fluid-distributing means for atom-
izing and discharging said fluids into said air-
blast, said fluid distributing means comprising, -
a stepped hollow disk disposed coax1a11v of and -
mounted for rotation within ‘said casing, said
disk having -a: diameter substantially less than
that. of said casing; a baffle plate disposed within -
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and concentrically of said hollow disk thereby to
form a pair of axially spaced cylindrical mani-
fold cavities, each cavity being disposed within a
respective stepped portion of said disk, means
connecting each of said conduits with a respective
one of said cavities, and a group of fluid-dis-
charging nozzles disposed upon the leeward side
of and adjacent the periphery of each stepped
portion of said disk, each nozzle being in com-
munication with its adjacent disk cavity and
being disposed substantially at an acute angle
with the leeward side of said disk so that the
fluid issuing therefrom will produce by reaction
the rotation of said disk.

15. In a fluid burner of the class described, a
cylindrical casing adapted to be connected to a
furnace, a pair of conduits each connected to a
separate supply of fluid under pressure and ex-
tending into said casing, a fluid-distributing
means including a hollow disk disposed coaxially
of and mounted for rotation within said casing,
said disk having a diameter substantially less
than that of said casing, a baffle plate disposed
within and concentrically of said hollow disk
thereby to form a pair of axially spaced cylindri-
cal manifold cavities, means connecting each of
said conduits with a respective one of said cavi-
ties, a plurality of fluid-atomizing nozzles carried
by the furnace side of said disk in the area of
the periphery thereof, each of said cavities being
in direct communication with certain of said
nozzles so that the fluid issuing therefrom will
produce by reaction the rotation of said disk, and
a plurality of fan blades radiating outwardly
from and attached to said disk for drawing air
axially of said casing and toward said furnce.

16. In a fluid burner of the class described, a
cylindrical casing adapted to be connected to a
furnace, a pair of conduits each connected to a
separate supply of fluid under pressure and ex-
tending into said casing, a fluid-distributing
means including a hollow disk disposed coaxially
of and mounted for rotation within said casing,
said disk having a diameter substantially less
than that of said casing, a baffle plate disposed
within and concentrically of said hollow disk
thereby to form a pair of axially spaced cylindri-
cal manifold cavities, means connecting each of
said conduits with a respective one of said cavi-
ties, the furnace side of said disk being apertured
to form two groups of fluid atomizing nozzles,
each group of said nozzles being in communica-
tion with a respective one of said cavities, each
nozzle being disposed substantially at an acute
angle with the furnace side of said disk so that
the fluid issuing therefrom will produce by re-
action rotation of said disk, and a plurality of
fan blades radiating outwardly from and being
carried by said disk for drawing air axially of
said casing past said disk and towards said fur-
nace.

17. In a fluid burner of the type described
having a cylindrical casing adapted to be con-
nected to a furnace, a tubular shaft disposed
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coaxially of and mounted for rotation within
said casing, a fluid-distributing means including
a pair of hollow cylindrical shells disposed adja-
cent each other and being coaxially mounted upon
one end of said shafts for rotation therewith, the
radii of said shells each being substantially less
than that of said casing, means carried by said
shaft for drawing air axially of said casing past
said shells and toward said furnace, means con-
nected to two separate supplies of fluid under
pressure and extending into said tubular shaft
for delivering each of said separate fluid supplies
to the hollow interior of a respective one of said
shells, and a group of fluid-discharging nozzles
disposed at and carried by the leeward side of
each of said shells, each nozzle being in com-
munication with its associated shell and being
disposed substantially at an acute angle with the
furnace side of said shell so that the fluid issuing
therefrom will by reaction rotate said shells.

18. In a fluid burner of the type described hav-
ing 2 cylindrical casing adapted to be connected
to a furnace, a pair of inner and outer tubes dis-
posed one within the other coaxially of and within
said casing, each of said fubes extending out of
sald casing away from said furnace to be con-
nected t0 a separate supply of fiuid under pres-
sure, & fluid-distributing means including a pair
of hollow circular manifolds disposed adjacent
to and spaced axially of each other and mounted
for rotation within and coaxially of said casing
between said tubes and said furnace, the radii of
said manifolds each being substantially less than
that of said casing thereby to form an unob-
structed annular air passage between the periph-
eries thereof and said casing, means rotatable
with said manifolds for forcing air axially of said
casing and towards said furnace, the outer of said
tubes being in direct communication with that
manifold remote from said furnace, and the inner
of said tubes passing through the remote mani-
fold to communicate directly with the remaining
manifold, and two groups of fluid-discharging
nozzles disposed at and carried by the leeward
side of said manifolds, each nozzle group being
in direct communication with a respective one of
said manifolds, each nozzle being disposed sub-
stantially at an acute angle with the leeward side
of said manifold so that the fluid issuing there-
from will by reaction rotate said manifolds,
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